I o ages obtained for glass-zircon pairs which were not consistent with expected ages were discussed ont he basis of uranium and thorium distribution between zircon and glass. Uranium and thorium distribution between zircon and host rocks from dacites and granites were also discussed.
INTRODUCTION
and FUKUOKA (1974) reported several lo-ages for volcanic rocks. Most of these ages agreed with other age data, such as 14 Gages, fission track ages and/or stratigraphic sequence. The lo-ages for Ata pyroclastic flow in southern Kyushu and Hijiori pyroclastic flow in northern Honshu, Japan , determined for glass-zircon pairs, were two exceptions. The lo-age for Ata was discordant with the 14C-ages and the stratigraphic sequence reported by ARAMAKI (1969) and Ui (1971) . The lo-age of Hijiori obtained for a glass-zircon pair was older than the Io age obtained for a glass-plagioclase pair and the 14C-age. The following two possibilities were given by FUKUOKA and KIGOSHI (1970) to explain these discrepancies: (I) The zircon used for the dating was captured in the magma as xenocryst . (II) The zircon was crystallized from the magma at an early stage of magmatic crystallization. They suggested that the estimation of rearly occurred process could be made by the study of trace element distribution between zircon and host rocks.
In this paper, discordant lo-ages are discussed on the basis of uranium and thorium distribution between zircon and glass.
SAMPLES
The granite samples analyzed in this study were following two. 1) Takakumayama Granite: Biotite granodiorite collected from Kagoshima Prefec ture, Kyushu, Japan.
2)
Osumi Granite: Hornblende biotite granodiorite collected from Kagoshima Pre fecture, Kyushu, Japan. Geological descriptions for these samples are given in SHIBATA (1967).
ANALYTICAL RESULTS
Mineral separation and analytical procedure of uranium and thorium are similar to those described in FUKUOKA (1974) .
The analytical results are shown in Table 1 . Over-all errors are estimated to be about 8 and 4% for uranium and thorium analyses, respectively (FUKUOKA, 1974 Errors are standard deviations calculated from counting statistics.
DISCUSSION
The uranium and thorium inclusion in zircon is generally interpreted by the sub stitution of U4+ (r = 0.97 A) and Th4+ (r = 1.02 A) ions for Zr4+ (r = 0.79 A) (e.g. GOLDSCHMIDT, 1954) . hold at the growth of zircon crystals, the equilibrium constants KTh and KU are given as follows:
where s and k denote solid and liquid phases, respectively. The partition coefficient of a specified element between two phases is given by the ratio of the concentrations in both phases. For instance, the partition coefficient of uranium DU is given by DU = (U)s/(U)Q. Because we have no direct information on the concentration of the speci fied element in liquid phase in equilibrium with solid phase, this value is supposed to be nearly equal to the concentration in glass (in the case of dacite) or in whole rock (in the case of granite). The partition coefficients of zirconium, uranium and thorium (DZr, DU, and DTh) between zircon and glass or whole rock show the relation of DZr (ca. 2,000 5,500)* >DU (ca. 100 200) >DTh(ca. 15 30) (see Table 2 ). This order is in accord with the ionic radii of Zr4+, U4+ and Th4+ ions. Dividing (2) by (2'),~ we obtain: 
SEKI (1973).
Calculated from zirconium content of glass coexisting
Since the dependences of KTh and KU on temperature, pressure and also on the major element composition of the system might be similar, the ratio given by Eq. (3) would not depend so strongly on these factors as KTh and Ku.
The (Th/U)zircon/(Th/U)glass ratios (about 0.19) of 'dacites show good agreement with each other, except those of Ata dacite and zircons Q and a in Pm-I from Ontake volcano ( Table 2 ). The (Th/U)zircon/(Th/U)whole rock ratios (about 0. 12) of granites are lower than the (Th/U)zircon/(Th/U)glass ratios of dacites (Table 2 ). This may be explained either by crystallization of zircon from thorium-poor magma after crys tallization of thorium-rich minerals (such as thorite and monazite) or by removal of uranium-rich fractions from the liquid phase after crystallization of zircon. The latter explanation is consistent with the explanation by NAGASAWA (1970) . He suggested that the zircon in Takakumayama granite crystallized from a liquid phase more enriched in heavy rare earth elements than the whole rock granite.
The lo-age of Ata pyroclastic flow obtained directly for glass-zircon pair was much older than the 14 Gages (FUKUOKA, 1974) . This lo-age is also older than the 10 ages for Kakuto and Torihama pyroclastic flows which underlie Ata pyroclastic flow. The plotted points of 230Th and 238U of the zircon from Ata pyroclastic flow pumice lie on the isochron of t = 00 (Fig. 1) . In the case of Ata pyroclastic dacite, the partition coefficients of uranium and thorium are abnormally high and also the (Th/U)zircon/ (Th/U)glass ratio is high compared with those in other dacites (Table 2) . This makes it difficult to connect the zircon in this dacite with zircons in other dacites in the genetic history. Since zircon has high melting point (2,550°C; POLDERVAART, 1956) , the zircon in this dacite would have been brought as xenocryst from wall rocks which Table 2. might have no genetic relation with the dacite. The (Th/U)zircon/(Th/U)glass ratio for zircon © of Pm-I from Ontake volcano is higher than those for zircons from many other dacites (Table 2 ). The plot of this zircon does not lie on the isochron (Fig. 1) . This zircon seems to have been also captured in the Pm-I magma as xenocryst. For the dacitic zircon, the value of the (Th/ U) zircon/(Th/U)gl ass ratio seems to be reliable as a measure to estimate the genetic relation between zircon and dacite.
Though the zircon in Hijiori pyroclastic dacite pumice shows a normal (Th/U)zir con/(Th/U)glass ratio of about 0.19 (Table 2) , the plot of the zircon does not lie on the isochron of Hijiori pyroclastic flow (Fig. 1) . The glass and this zircon pair presents an lo-age of about 50,000 60,000y. The time gap between this age and the lo-age obtained for glass-plagioclase pair (8,800y; FUKUOKA and KIGOSHI, 1970) may show the difference between the time , of crystallization of the zircon in the Hijiori dacite magma and the time of eruption of Hijiori pyroclastic flow. Because it is considered that the zircons crystallized from magma at an early stage of crystallization of igneous rocks (LARSEN and POLDERVAART, 1957) . CONCLUSION (1) The glass-zircon pair of Ata pyroclastic dacite and the glass-zircon © pair of Pm-I from Ontake volcano gave discordant lo-ages and showed abnormal (Th/U)zir con/(Th/U)glass ratios. This seems to suggest that these zircons were captured in the magma as xenocrysts. (2) The glass-zircon pair of Hijiori pyroclastic flow gave a discordant lo-age and showed a normal (Th/U)zircon/(Th/U)glass ratio (about 0.19). This seems to suggest the early stage crystallization of the zircon in the magma.
